Conclusions-Registry data on district of residence; sex; dates of birth, diagnosis, and death are highly reliable, but treatment and tumour site data are less so. Lack of follow up in death certificate only registrations and failure to monitor treatments during follow up period seemed to be associated with disagreements.
and dates of birth and death. Only 12% of cases had the same date of diagnosis, which may be due to failure of registry policy. Lower agreement rates occurred for tumour site (87%), whether treatment occurred (84%), and treatments administered (80%, 1983; 72%, 1988) . 20% of surgical treatments and 37% of adjuvant therapy, radiotherapy, and chemotherapy were not recorded by the registry. Disagreements were common among death certificate only registrations. Such registrations accounted for 16(32%) disagreements over tumour site, 33(41%) major disagreements over date of diagnosis (difference > 30 days), and 47(44%) disagreements over treatment. In 65 cases the registry failed to capture all treatments carried out within the six month follow up period, 38(58%) of which were for death certificate only registrations. In 36% of death certificate only registrations the patients survived more than one year from diagnosis, indicating a failure of registry policy over retrospective follow up. Conclusions-Registry data on district of residence; sex; dates of birth, diagnosis, and death are highly reliable, but treatment and tumour site data are less so. Lack of follow up in death certificate only registrations and failure to monitor treatments during follow up period seemed to be associated with disagreements. This paper describes the results of a study set up to investigate retrospectively the completeness and accuracy of data of the Thames cancer registry on 673 cases of colorectal cancer, using case notes as a standard. The study differs from previous studies in that it pays special attention to the ways in which the process of registration can affect data accuracy and completeness and thereby identifies aspects of registry policy which might be amenable to intervention.
Methods
We performed a retrospective case note study of all cases of colorectal cancer in the Thames cancer registry diagnosed in 1983 or 1988 in patients resident in any of four districts (A-D) in the South Thames regions. In 1990 we used Thames cancer registry data to carry out an ecological analysis of all cases of colorectal cancer diagnosed from 1982 to 1988 inclusive in the South Thames regions. The registry supplied data on all cases in electromagnetic form. To investigate the underlying reasons for differences in incidence and survival we undertook a retrospective case note study in four districts (the two with the best survival and the two with the worst). This study began in May 1991. We chose to look only at cases with a diagnosis in 1983 and in 1988 (the most recent year for which we had full data). Since hospitals usually retain case notes for eight years from the date of last attendance, we could not go further back than 1983. We wanted to look at data for two years in case any significant changes in the management of colorectal cancer occurred over time. The study described here developed out of this work.
Using Thames cancer registry data as a sampling frame, we asked medical records departments in the four districts to seek and retrieve case notes. We excluded cases in which diagnosis and treatment seemed (in the registry) to have occurred outside the district of residence, which accounted for 17% of cases in each year, but we requested notes on death certificate only registrations. Case notes were retrieved only from those NHS hospitals with responsibility for NHS hospital records in each district. In districts A, B, and C this task devolved to one hospital alone; in district D it was shared by two hospitals. In total, there were five medical record sites covering six hospitals and outlying outpatient departments.
Data were retrieved by a consultant (AMP) and a senior house officer in public health medicine using a structured proforma. Eight variables were extracted from each set of case notes: dates of birth, diagnosis, and death; sex; tumour site (colon, rectum, or site unspecified); whether treatment was given (yes, no, or unknown); the type of treatment (surgery, adjuvant therapy, chemotherapy or radiotherapy, or no treatment); and district of residence. These variables are routinely collected by the registry. The category "adjuvant therapy" was used to designate surgical treatment supplemented with chemotherapy or radiotherapy, or both. "No treatment" included cases for which no treatment was listed as well as those for which it was positively indicated that no treatment had taken place. The (table 3) . Absolute agreement on date of diagnosis was only 12% although this rose to 82% when discordant results falling within 30 days of case note date of diagnosis were included. However, in 18% of case notes disagreements were greater than 90 days, and in 40 cases the date of diagnosis fell in a different year from that specified in the registry.
Rates of agreement on tumour site were 88% for both 1983 and 1988 (table 4). In 23(6%) cases no primary site could be ascertained from the case notes; 30(12%) and 19(12%) disagreements were disclosed between the case notes and the registry data for colon cancer and rectal cancer respectively. The registry misclassified 10 rectal tumours as colon tumours and 16 colon tumours as rectal tumours. Thames cancer registry number having been reassigned to another patient. The accuracy of recording of date of death rose from 86% to 93% between 1983 and 1988. The major disagreements between the cancer registry and case notes arose over treatment, tumour site, and date of diagnosis. Each of these has serious implications for the reliability of cancer registry statistics. Disagreements over date of diagnosis will bias survival data, disagreements over site will affect incidence data and trends, and disagreements over treatment undermine the case for using registry data to evaluate care.
This study looked at those aspects of the registration process which could potentially contribute to disagreements between case note data and cancer registry data. The failure to observe registry policies on case ascertainment, active follow up, and coding criteria were all shown to contribute, and these are discussed below.
DIFFERENCES ARISING FROM THE PRIMARY DATA SOURCE
The major cause of disagreement between the case note data and the registry data was the registry's use of death certificates as the primary data source for registration. This finding highlights a previously unreported problem of using case notes as the standard in reliability studies. Our success in obtaining case notes for 66 of the 150 death certificate only registrations in the original sample indicates that the registry is failing to ascertain case notes on death certificate initiated registrations. This finding is consistent with the dramatic rise in the proportions of death certificate only registrations in the South Thames regional health authorities that took place during 1982-8, from 5% to 30% of registrations (A M Pollock, N Vickers, personal communication).
However, disagreement between case note data and the registry data on date of diagnosis, tumour site, and treatment could be only partly attributed to the registry having used death certificates as their source of registration. Of During this study we had regular meetings with senior registry staff to feed back our results and to learn about the impact of the registry's own quality assurance programmes on registration. The anomaly between the Thames cancer registry's staging system and the Dukes' classification meant that we were unable to evaluate the effectiveness of health care for this period. As a result of our work the anomaly has been rectified. Our findings were presented to the local audit coordinators and clinicians at all four district hospital sites either at combined clinical and pathology meetings or at postgraduate meetings. Purchasers attended some of these meetings. We recently completed two major studies of death certificate only registrations in south east England,20 21 
